Abstract: No evidence for neutrino oscillations is seen in our experiment which observed neutrinos from muon-decays at rest.
Upper limits on oscillation parameters are presented for neutrino mixing of the kind ve ~ V~ and also of the kind Ve ~ vi, i f ~· In a recent Letter 1 , we pointed out that our neutrino experiment on the nature of muon conservation also provides an upper limit on neutrino oscillations. Here we present a more detailed analysis of this result.
Neutrino oscillations, first proposed byB. Pontecorvo2 and by Z. In our analysis we make use of our previously published evidence 1 that muon conservation is an additive law. We also make the simplifying assumption that oscillations occur between only two neutrino states. Neutrino mixing is then described by a 2 x 2 matrix and the oscillations depend on two parameters, the mixing angle e. and the mass difference ~ = (mi -m~) between neutrino mass eigenstates. The oscillation . (a) Present address: Fermilab , Batavia, IL 60510 probability for neutrinos of momentum p at a distance D from the source is given by (1) In the experiment we utilized a six-ton water Cerenkov counter to observe Ve and Ve from the decay chain TI+ + ~+ VV (at rest) and~++ e+ Ve VV ( 
where we have added (in quadrature) a ± 10% uncertainty in neutrino flux and a +25%/-10% uncertainty8 in the neutrino deuteron cross-section calculation of J.S. 0 1 Connell 9 to our experimental error in R'.
Our null result (2) for R is a direct upper limit on v ++ v ose V cillations producing Ve from the V~ in the muon decay. To evaluate this limit we weight the muon-decay V~ spectrum by the E 2 dependence of the cross section and by the oscillation probability (1) averaged over the finite detector size (1.8 m) to obtain a predicted spectrum shape and normalization for any combination of the oscillation parameters ~ and e.
After folding in the experimental resolution we fit these spectra to our observed spectrum of H 2 0 events (Ref. 1, Fig. 2 ) above our energy cutoff of 25 MeV, to obtain the 68% and 90% confidence level upper limits on ~.
as a function of the mixing parameter, sin 2 28, shown in Fig. 1 .
Our heavy water measurement (3) does not distinguish electron neutrinos and electron antineutrinos. Since two muon neutrinos are produced for every electron neutrino in the Fig. 1 ) of DzO events (above 25 MeV) with the folding procedure described above. We obtain the 68% and 90% confidence level upper limits on ~. as a function of sin 2 28, shown in Fig, 2 .
We note that the curves of Fig. 1 and Fig. 2 are not asymptotic.
The limits oscillate with ~ , dramatically in the case of ve ++ vi (i *~). Fig. 3 and Fig. 4 show the large~ behavior of the limits for both cases.
We conclude that our experiment does not show evidence for neutrino oscillations at the levels of sensitivity indicated in the figures. Upper limit on Ve +-+ v 11 from H 2 0 data.
Upper limit on Ve+-+Vi (i"tlJ) from n 2 o data.
Large / ::, . behavior of ve +-+ v 11 limit. The allowed region is to the left of the curves.
Large / ::, . behavior of v e +-+ vi ( i :t: 1J ) limit. The allowed region is to the left of the curves. 
